Abstract-This longitudinal study was designed to test the hypothesis that persons who consistently report pain at three (women) or four (men) measurement points across 10 years (1988 to 1998) are different both physically and psychologically from those who inconsistently or never report pain. Participants were 96 persons with spinal cord injury (SCI) living in the community who participated at every measurement point. Measures included consistency of reports of pain (i.e., reported having had problems with pain in the 12 months prior to all, some, or no measurement points); demographic and injury-related data; and measures of physical and psychological health, function, and social support. Of the 96 participants, approximately half of the men and three-fourths of the women consistently reported pain at each point. Phase 1 predictors of the consistency of pain reports for men were being less impaired, being more independent, experiencing more stress, and receiving less social support. Women consistently reporting pain had more stress at Phase 1 than women inconsistently reporting pain. Persons with SCI at risk for chronic pain should be identified and referred to a multidisciplinary pain management program.
INTRODUCTION
Chronic pain can be debilitating and can diminish one's quality of life [1] [2] [3] [4] . The majority (60% to 80%) of individuals with spinal cord injury (SCI) experience chronic pain, and a large proportion (35% to 40%) describe the intensity of their chronic pain as severe [5] [6] [7] [8] [9] [10] [11] [12] . Furthermore, they report that their chronic pain adversely affects daily activities and sleep [11] [12] [13] . Pain, especially chronic pain, is multidimensional [14, 15] .
Persons with severe chronic pain have been found to be more likely to experience depression, anxiety, and subjective stress than those without chronic pain or with less severe pain [5] [6] [7] [9] [10] [11] 14, 16] . Persons with SCI have been found to be at greater risk for experiencing chronic pain and more intense pain if they are older or were older at the onset of SCI; however, time since onset of SCI has not been found to predict pain [8, 10, 11, 15, 17] . Many studies regarding pain and SCI have been cross-sectional [6, 9, 11, 12] . Even the few that have been longitudinal have mainly followed the participants for only a year or two [5, 7, 10, [17] [18] [19] . Chronic pain among persons with SCI may have been neglected or undertreated in the past. The Joint Commission on Accreditation of Health Organizations (JCAHO) now requires pain to be considered a "5th vital sign." [20] . Information about the long-term course of pain in the SCI population is important for better planning for assessing and treating this significant problem.
Based on previous literature, we hypothesized that persons who always reported having problems with pain at several points in time would be both physically and psychologically different from those who had no pain or had inconsistent pain. Specifically, persons with consistent chronic pain would be those who were-• Women.
• Older at study entry.
• Older at onset of SCI.
• Less impaired by the SCI (lower level of injury and/or less complete).
• Injured by a gunshot wound. Furthermore, we hypothesized that those with consistent chronic pain would experience more depressive symptomatology and stress and would be less satisfied with their lives. Analyses were conducted on a subset of data from a larger longitudinal study to identify variables available at the beginning of the study that predict the consistency of having problems with pain in the past 12 months across three (women) or four (men) measurement phases over a 10-year period (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) . Persons with consistent pain were defined as those who reported having problems with pain in the past 12 months at every data collection point, while persons with inconsistent pain were those who reported having had a problem with pain at one or more measurement points but not at all points. A third group included persons who never reported having had pain at any measurement point.
METHODS

Sample Characteristics
In preparation for this study, we established a sampling frame consisting of 661 persons with traumatic SCI living within a 13-county health services area that included Houston and Galveston, Texas. Candidates were solicited via a variety of media and by contacting them by means of lists of names obtained from area hospitals and organizations for persons with disabilities. To be included, the individual had to have sustained the SCI at least 9 months prior to enrollment, have residual motor disability at least severe enough to require use of an assistive device for walking (if the person was ambulatory), and be at least 17 years of age. The study design called for a sample of 100 men and 40 women. Women were over-sampled to assure an acceptable number for statistical analyses. Candidates for inclusion in the sample were randomly selected from the sampling frame (stratified by gender), contacted by telephone or letter, and invited to participate. That process continued until the desired number of men and women agreed to participate. They represented 61 percent (for men 63%, for women 57%) of the candidates selected from the frame. Reasons for nonparticipation included lack of interest or time (46%); unable to contact, moved away, or deceased (31%), too physically or mentally ill (16%), and no reason given (8%). Nonparticipants (n = 88), when compared to participants (n = 140), were older (41 versus 37 years), older at onset (30 versus 26 years), and more likely to live in Harris County of which Houston is a part. Participants and nonparticipants did not differ on ethnicity, gender, marital status, etiology of SCI, time since injury, having pain, or having pain that interfered with daily activities. In addition to the 140 randomly selected candidates, 15 men who had been injured over the age of 35 years (mean = 49.1 years, standard deviation (SD) = 10.0, range = 36 to 68) and 15 men who had lived with their injury for more than 20 years (mean = 28.3 years, SD = 5.4, range = 23 to 41) were recruited to enable analyses involving age at onset and time since onset. Thus, a total of 130 men and 40 women participated in the first phase of this longitudinal study.
Of this sample, 69 men (53 randomly selected, 8 older at onset, 8 long duration SCI) participated in the study for all four phases, spanning a 10-year period ( Phase 1: 1988 -1990 , Phase 2: 1991 -1993 , Phase 3: 1994 -1996 , Phase 4: 1997 ). Twenty-seven of the women participated at Phases 1, 3, and 4. The 69 men who took part in all four phases and the 27 women who took part in three phases make up the sample for the results reported in this paper. Women were not included in Phase 2 because of funding and time limitations of the grant. This subsample represents 53 percent of the men and 68 percent of the women who participated in Phase 1. At the time of recruitment for Phase 4, 14 men (11% of Phase 1 men; 8 randomly selected, 3 older at onset, 3 long duration) and 3 women (8% of Phase 1 women) were deceased. The remaining Phase 1 participants either refused, were unable to be contacted, or had scheduling problems that prevented participation in one or more phases. A consent form was signed at Phase 1 for inclusion in Phases 1 and 2, and another form was signed at Phase 3 for inclusion in Phases 3 and 4. The local institutional review board for research with human subjects approved all phases of the study.
Displayed in Table 1 are descriptive data regarding characteristics of the 69 men and 27 women who participated. There were wide ranges of age (Phase 1: men-23 to 70 years, women-21 to 61 years), time since onset (Phase 1: men-1 to 41 years, women-2 to 27 years), and age at onset (men-12 to 68 years, women-11 to 58 years). American Spinal Injury Association (ASIA) Motor Index scores (see next section) ranged from 0 to 95 for men and from 0 to 85 for women at Phase 1.
Procedure
At each phase, participants were contacted by telephone or letter. They were sent a packet of questionnaires and standardized instruments, covering a large number of topics regarding various areas of life. The completed packets were collected during an interview conducted in the participant's residence. At Phases 1 and 2, participants also underwent a medical examination at a rehabilitation hospital. They were paid $100 each time for participating in Phases 1 and 2 and transportation and meal costs on the day of the medical examination were reimbursed; they were paid $75 each time for participating in Phases 3 and 4.
Measures
Demographic Data
We assessed gender, race/ethnicity, and date of birth via questionnaires. Age was calculated at the time of participation in each phase. 
Pain in Past 12 Months
At each phase, we asked participants, "In the past 12 months, have you had problems with pain of any kind?" Response options were "Yes" or "No."
Characteristics of Pain at Phase 1
At Phase 1, we asked participants who reported having problems with pain in the past 12 months to list the parts of the body where they felt pain. They were not given a checklist of body areas from which to choose. For each body location listed, we asked participants whether the pain seemed to be "Increasing," "Decreasing," or "Not Changing" when comparing the past year with previous years; whether they took medication of any kind for the pain (Response Options: "No," "Occasionally," or "Frequently"); and whether the pain interfered with their daily activities (Response Options: "No," "Some," or "A lot"). The number of locations with pain was calculated for each participant.
Injury-Related Information
We assessed etiology of SCI and date of onset of SCI via questionnaires. Age at onset was calculated at Phase 1, and time since onset of SCI was calculated at the time of participation in each phase. The ASIA Motor Index and Impairment Scales were completed at the time of the medical examination at Phase 1 [21] . The Motor Index is the sum of ratings for 10 key muscle segments on each side of the body. Each muscle segment is rated on a 6-point scale, ranging from 0 (total paralysis) to 5 (normal). Total scores can range from 0 to 100 (50 for each side). The participants were categorized by a combination of the level of injury and the completeness of injury. First, we categorized individuals as having tetraplegia or paraplegia. Second, we divided participants into those who had motor function preserved below the level of injury (ASIA Impairment Scale D) and those who did not (ASIA Impairment Scale A, B, or C). Finally, we formed three groups by combining level and completeness of injury-tetraplegia (ABC), paraplegia (ABC), and tetraplegia or paraplegia (D).
Functional Independence Measure (FIM) Motor Score
A self-report version of the FIM motor items was administered during the home interview at each phase to assess level of functional ability [22] [23] [24] . Each participant's degree of independence was assessed on a 7-point scale for each of 13 activities of daily living (ADL).
Summing the ratings across the 13 activities derive a total score. Scores can range from 13 (totally dependent) to 91 (totally independent).
Center for Epidemiologic Studies Depression (CES-D) Scale
The CES-D scale is a 20-item self-report scale designed to measure symptoms of depression in the general population [25] . Each item is rated on a scale ranging from 0 to 3 according to how often the person experienced certain feelings (e.g., depression and hopefulness) during the previous week (0 = less than 1 day, 1 = 1 to 2 days, 2 = 3 to 4 days, and 3 = 5 to 7 days). Scores for positive feelings are reversed. A high level of internal consistency (alpha coefficient = 0.84 -0.90) and moderately good concurrent validity (r = 0.50 -0.70) have been reported [25] .
Life Satisfaction Index A (LSI-A)
The 18-item LSI-A is designed to measure zest for life; fortitude; congruence between desired and achieved goals; physical, psychological, and social self-concept; and mood tone [26] . The respondent indicates whether he or she agrees with, disagrees with, or is uncertain about each statement. The scale has been found to have acceptable internal consistency (alpha coefficient = 0.76) and satisfactory concurrent validity with other measures of life satisfaction [27, 28] .
Perceived Stress Scale (PSS)
The PSS is a 10-item instrument that measures the degree to which respondents find their lives to be unpredictable, uncontrollable, and overloaded [29] . Each item is rated on a 5-point scale, ranging from 0 to 4, with regard to the frequency with which the person felt or thought a certain way (e.g., nervous, things were going your way) in the past month (0 = never, 1 = almost never, 2 = sometimes, 3 = fairly often, 4 = very often). Scores for positively worded items are reversed. The PSS has been shown to have high internal reliability (alpha coefficient = 0.78) and acceptable evidence of validity [30] .
Social Support
At Phases 1 and 2, we assessed social support during the home interview using the procedures of Schulz and Decker [28] . Each participant was asked to name persons whom he or she deems to be important sources of help, support, and guidance. The participant rank-orders this list of persons with regard to importance. The participant then indicated on a 5-point, Likert-type scale, the frequency with which each of the five top-ranked persons provided each of 11 kinds of support (1 = not at all, 2 = rarely, 3 = on some occasions, 4 = often, and 5 = very frequently). Included are items regarding affective, cognitive, and instrumental types of supports. We derived a total score by summing ratings on the 11 scales across all five supporters within a participant's network, resulting in scores that could have ranged from 0 (no support) to 275 (extensive support). The internal consistency of the total score was found to be high (alpha coefficient = 0.90) [28] .
Interpersonal Support Evaluation List (ISEL)
The ISEL was administered at Phases 2, 3, and 4. It consists of a 40-item list of statements concerning the perceived availability of potential resources [31] . The respondents indicated whether each statement was true or false about themselves. Items were counterbalanced as to whether a response of "true" indicated support or lack of support. Responses indicating support were counted to yield a total score. The ISEL has been found to be reliable (alpha coefficient = 0.77) and valid [31] .
Self-Assessed Health
At each phase, we measured self-assessed health with a single-item, 4-point, Likert-type scale using the descriptors of "excellent," "good," "fair," and "poor."
Amount of Personal Assistance
At each phase, we asked participants about the amount of help they needed with basic ADL. The response options were "none at all," "less than 4 days per week," "4 to 6 days per week," "every day-1 hour or less," and "every day-more than 1 hour."
Data Analysis
We obtained descriptive statistics for each study variable. A new variable, Consistency Group, assessing consistency of having pain was derived. Individuals were identified who had (1) reported having problems with pain in the past 12 months at each of the four phases for men or the three phases for women (Consistent Pain), (2) reported having had problems with pain at some phase(s) but not at others (Inconsistent Pain), and (3) never reported having problems with pain at any phase (Never Pain). Each reported location with pain was considered as an individual pain component. For simplicity, these pain components are described in the remainder of this paper as "individual pains." Descriptive statistics for characteristics of individual pains at Phase 1 were obtained. Associations between these pain characteristics and consistency of pain were assessed. We assessed other variables obtained at Phase 1 also for the ability to predict in which of the three groups (Consistent, Inconsistent, or Never Pain) the person would fall. Separate analyses were performed for women and men. For continuous variables, analyses of variance (ANOVA) and t-tests were performed; for categorical variables, chi square analyses were performed. To avoid small cell sizes, we collapsed some categorical variables into dichotomous variables. Finally, we performed repeated measures ANOVA to evaluate the relationship of the consistency of pain to subjective stress over time. Again, separate analyses were performed for men and women.
RESULTS
Descriptive Analyses
In the 12-month period prior to participation in each phase, 64 to 73 percent of the men and 85 to 96 percent of the women reported having had a problem with pain ( Tables 2 and 3) . At all phases, both men and women were most likely to rate their general health as "good." The vast majority of persons received either no help with personal assistance or received daily help, lasting 1 hour or more. Mean scores on most of the continuous outcome measures remained relatively stable across the 10-year period.
Consistency of Pain
Among the 69 men, 33 (48%) reported having had problems with pain in the past 12 months at all four phases (Consistent Pain), 28 (41%) reported problems with pain at one to three phases (Inconsistent Pain), and 8 (4%) never reported having problems with pain (Never Pain). Among the 27 women, 21 (78%) reported having had problems with pain in the past 12 months at all three phases in which the women participated (Consistent Pain) and 6 reported problems with pain at one or two phases (Inconsistent Pain). Thus, all 27 women reported problems with pain for at least one phase. Displayed in Table 4 are the results of analyses of reports of individual pains, including body location of the pain, whether the pain had changed from previous years, whether medication was taken for the specified pain, and whether that pain interfered in ADL. The back and legs were the most common location for pain for both men and women. Frequency of individual pain locations was too small to conduct statistical analyses, assessing the relationship between pain at a given location and being in one of the three groups. However, it is notable that, for men, 88 percent of Phase 1 pains in the back and 96 percent of pains in the legs were found in persons who had consistent pain over the 10-year period. Similar results were noted for women (back-91%, legs-92%). After combining pains for men and women, as well as classifying body locations into upper body, trunk, and lower body groups (excluding whole body, face, and head pains), we found that persons with tetraplegia had pain primarily in the upper body (33%) and lower body (44%), with few pains reported in the trunk (23%), whereas those with paraplegia had pain equally divided between trunk (44%) and lower body (44%), with a few in the upper body (12%). Most of the pains were either increasing or not changing from previous years. Chi-square analysis indicated that a relationship existed between change status and consistency of pain. Those persons whose pain was increasing were the most likely to be in the Consistent Pain group followed by those with no change. The least likely to have consistent pain were persons whose pain was reported at Phase 1 to be decreasing. For most pains, medication was taken either not at all or only occasionally. No relationship was found between taking medication at Phase 1 and consistency of pain over time. For men, 74 percent of the pains interfered with ADL at least somewhat, and for women, 81 percent of pains interfered with ADL. No relationship was found between interference in activities at Phase 1 and consistency of pain over time.
Characteristics of Individual Locations with
Fair 8 1 2 1 3 1 9 1 5 2 2 1 6 2 3 Poor 0 0 0 0 2 3 2 3 Amount of Personal Assistance None 39 57 36 52 37 54 35 51 Less Than 4 Days a Week 3 4 3 4 3 4 4 6 4 to 6 Days a Week 1 1 1 1 3 4 1 1 Daily-1 Hour or Less 5 7 6 8 4 6 5
Prediction with Phase 1 Variables
Continuous Phase 1 measures that were found to predict in which of the three consistency groups (Consistent, Inconsistent, Never Pain) male participants fell included scores on the ASIA Motor Index, FIM Motor subscale, PSS, and social support measure ( Table 5) . At Phase 1, men in the Consistent Pain group (1) were less impaired than men in either the Inconsistent Pain or Never Pain groups, (2) were more independent in motor activities than men in the Inconsistent Pain group, (3) experienced the greatest amount of stress (however, neither pairwise comparison was significant), and (4) received less social support than men in the Inconsistent Pain group. Age at onset and the CES-D score only approached significance with the Consistent Pain group, tending to be older at onset and to have more depressive symptomatology. Age, time since onset, and the LSI-A score were not significantly related to Consistency Group. Only the Phase 1 PSS score predicted whether women would have consistent pain or not ( Table 6) . Women who had consistent pain experienced more stress at Phase 1. Tables 7 and 8 are comparisons among the three groups on categorical variables. For men, level of injury, the combination of level and completeness of injury, and the amount of personal assistance received were predictive of the Consistency Group. Men with paraplegia, less impairment (combined level and completeness), and less personal assistance were more likely to have consistent pain compared with either the Inconsistent Pain or Never Pain groups. Etiology approached significance with persons with gunshot wounds being more likely to consistently report pain. Race/ethnicity, completeness of injury, and self-assessed health status were not related to consistency of pain reports. None of the categorical variables predicted consistent pain for women ( Table 8) .
Repeated Measures Analyses
Presented in the Figure are the results of the repeated measures analyses of variance for the PSS for men and women. Men who reported problems with pain at all four phases of the study consistently had more subjective stress across time than men who never reported problems with pain. In Phases 1 and 2, the Inconsistent Pain group Table 7 . Comparisons of Phase 1 categorical measures for men who consistently reported pain, inconsistently reported pain, or never reported pain over time. fell between the Consistent and No Pain groups with regard to subjective stress. However, men with consistent pain and men with inconsistent pain tended to become more similar with regard to perceived stress at Phases 3 and 4. Women who reported pain at all three phases in which women took part consistently had more subjective stress across time than women who reported pain at only one or two phases.
DISCUSSION
This study resulted from a unique opportunity to follow 96 men and women with SCI over a 10-year period. We were able to identify several predictors of consistency of reporting problems with pain. To our knowledge, no other longitudinal study has investigated chronic pain over such a long time period among persons with SCI.
To summarize, we found that at each time period, approximately two-thirds to three-fourths of the men and nearly all the women reported having experienced pain in the past 12 months. Approximately half of the men and three-fourths of the women consistently reported having experienced pain at all measurement periods. Seven variables were measured at the first time point that were related to whether men would consistently report pain at all four measurement points. Five of these were measures of impairment or disability. The other two were measures of social support and perceived stress. For women, only subjective stress predicted the consistency of reports of pain. Women consistently reporting pain experienced greater stress. More predictors for women were not found probably because of the relatively small sample size (n = 27) and the number of women (n = 6) who inconsistently reported pain was very small. However, for all the seven variables bivariately predictive for men, the differences between the consistent and inconsistent groups were in the same direction for women but did not reach statistical significance. When analyzing the data regarding individual pains reported at Phase 1, we found that persons who reported that pain was increasing compared with past years were most likely to consistently report pain at every measurement point followed by persons who reported that their pain was not changing. Additionally, we found that persons who always reported problems with pain also were consistently disadvantaged across the 10-year period with regard to subjective stress. Somewhat surprisingly, in this study, age was not a predictor of consistent pain, although several studies have identified older age as a risk factor for pain [10, 15, 32] . However, persons with consistent pain tended to be older at onset of SCI. As in other studies, time since onset of SCI was not related to consistency of pain [11, 15] .
Five of the six variables concerning degree of impairment and functional abilities-ASIA Motor Index, level of injury, level and completeness of injury combined, FIM Motor Score, and amount of personal assistance received-indicated that persons who reported consistent pain were less impaired and had fewer functional limitations. The relationship of impairment and disability to pain has varied from study to study. For example, some studies have found no relationship [5, 10, 33] . One study found pain to be more prevalent among persons with tetraplegia [34] , while another found pain to be more prevalent in persons with cervical and lumbar injuries compared with persons with thoracic injuries [32] . Another study found a higher incidence of pain among persons with incomplete injuries [35] . However, a number of studies have been consistent with our finding that more chronic pain occurs among persons with less impairment or fewer functional limitations [6, 11, [36] [37] [38] [39] [40] .
This study has found that the group with the greatest number of pains per person is the one with ASIA D tetraplegia. This is consistent with studies that found more pain in persons with tetraplegia and those with incomplete injuries as well as studies that found more chronic pain in persons with less impairment or fewer functional limitations cited previously [34, 35] . Furthermore, the participants in our ASIA D tetraplegia group tended to be older than persons with ASIA A, B, or C tetraplegia (53 versus 35 years). Whether these findings explain the occurrence of more pain in this group is unclear. Another possible hypothesis includes the presence of injured spinal pathways that continue to transmit abnormal sensory signals to the brain in the more incomplete injuries. Alternatively, this finding may represent an expectation of "normalcy" in persons with a high degree of incompleteness. This expectation may lead to more distress and thereby more pain reported.
Our findings of poorer status on psychosocial variables (e.g., stress, social support, and depressive symptomatology) among persons with consistent pain are similar to findings reported in the literature [5] [6] [7] [9] [10] [11] 14, 16] . The nature of the relationship of chronic pain with these psychological variables is not completely clear-e.g., does chronic pain lead to depression and stress or do depression and stress lead to more sensitivity to pain. Cairns et al. found that reduced pain had a greater effect on depression than reduced depression had on pain from admission to discharge from initial rehabilitation after SCI [5] .
This study has several limitations. They include (1) a relatively small sample, especially for women; (2) the effect of attrition from the original 130 men and 40 women to 69 (53%) men and 27 (68%) women reduces the generalizability of the findings; (3) no women were included in Phase 2; (4) the only consistent measure of pain across the four phases was the dichotomous variable regarding any problems with pain in the past 12 months; (5) the measure of social support was not consistent throughout the study-Schulz and Decker procedure was used in Phases 1 and 2 only and the ISEL was used in Phases 2, 3, and 4 only [28, 31] -thus preventing complete longitudinal comparisons; and (6) many statistical analyses were performed, thus increasing the likelihood of chance findings.
CONCLUSIONS
In spite of the limitations, this study provides evidence of the continuing pain experienced by a large proportion of persons even many years following SCI; thus, pain should be assessed as the "5th vital sign" as routinely as other vital signs for the rest of their lives. This study also emphasizes the continuing relationship between chronic pain and stress. The identified predictors are risk factors that can alert healthcare professionals that a patient who is currently experiencing pain is likely to continue to have pain over long periods of time if appropriate interventions are not introduced (i.e., this is not a problem that will go away over time on its own). By identifying patients at risk, referrals can be made to pain management programs that involve a team of persons from a number of disciplines-e.g., medicine, psychiatry, psychology, nursing, social work, clergy, and physical and occupational therapy. Only by addressing the multidimensional nature of pain will the problem of chronic pain and its impact on many aspects of life be solved.
